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Abstract

Congenital Erythropoietic Porphyria (CEP) is a rare inherited disorder mainly 
due to a defect in Uroporphyrinogen III Synthase (UROS), an enzyme that is 
involved in heme synthesis [1-3]. As a result elevated levels of uroporphyrin I 
and coproporphyrin I accumulate in red cells, plasma, feces, urine, teeth and 
bones leading to oxidative damage on exposure to sunlight [4]. The affected 
patients develop hemolytic anemia, severe cutaneous photosensitivity, reddish 
discoloration of urine and brownish discoloration of teeth [5]. In mild cases the 
treatment is generally supportive like avoidance of sun-exposure to eyes and 
skin. Red cell transfusions may be needed for correction of anemia. In severe 
cases, allogeneic stem cell transplant remains the only curative option4 however; 
significant mortality and morbidity are important concerns. We describe the case 
of a 4-year-old girl presenting with severely symptomatic CEP, who underwent 
an allogeneic stem cell transplant from a matched sibling donor that resulted in 
complete resolution of her symptoms. 
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Case Presentation
A 4 year old girl belonging to Himalayan region of Pakistan 

presented to our institute in August 2017 with history of passing 
reddish urine soon after birth. She had been reviewed by a general 
practitioner initially and was diagnosed to have hematuria. She had 
also been reviewed by different paediatricians but no diagnosis could 
be established. Later her parents noticed brownish discoloration of 
erupted teeth, skin blistering and scarring on exposure to sunlight. 
She gradually developed progressive lethargy, pallor and yellowish 
discoloration of sclera. 

She was than referred to Armed Forces Bone Marrow 
Transplant Centre (AFBMTC) with suspicion of haemolytic anemia. 
On examination she was pale with generalized hypertrichosis, 
erythrodontia, blistering and scarring of skin on sun exposed areas 
(Figure 1) and mild splenomegaly. Her urine had a reddish appearance 
but was negative for RBCs on microscopy. She had haemoglobin of 90 
g/L alongwith reticulocytosis (6%), indirect hyperbilirubinemia and 
elevated serum lactate dehydrogenase level. Her Coombs antiglobulin 
test was negative.

On strong clinical suspicion of congenital erythropoietic 
porphyria her porphyrin levels were requested which were diagnostic 
of CEP (Table 1). Her DNA sample was sent abroad for detection of 
mutations associated with porphyria by Next Generation Sequencing 
(NGS). The NGS panel included screening for mutations in ALAD, 
ALAS2, CPOX, FECH, GATA1, HMBS, PPOX, UROD and UROS 
genes. However, no mutation could be identified. The proband had 
no family history of similar disorder.

Considering the ongoing hemolysis and marked photosensitivity, 
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she was planned for allogeneic Hematopoietic Stem Cell Transplant 
(HSCT). She had a 6 year old HLA matched brother who was normal 
on physical examination and did not have elevated porphyrin levels 
on biochemical profile. She was given myeloablative conditioning for 
HSCT using busulphan (IV 12.8 mg/kg), cyclophosphamide (200 mg/
kg). Graft Versus Host Disease (GVHD) prophylaxis was done using 
methotrexate on day +1, day +3 and day +6 and cyclosporine with 
target trough levels between 200-250 ng/ml. She achieved neutrophil 
engraftment on day +14 and on day +19 her urine colour started to 
normalize. Her post-transplant course was uneventful. Cyclosporine 
tapering was started at 6 month and ultimately stopped at 9 months 
post-transplant. Currently she is more than 1-year post transplant; 
her total plasma porphyrins were repeated and they were 1.0 µg/dL 
(reference 0.1-1.0 µg/dL). Her symptoms including photosensitivity, 
reddish discolouration of urine and haemolytic anemia have all 
settled. 

Discussion
Porphyrias are a group of inherited disorders involving enzymes 

implicated in heme synthesis pathway. The defective or absent 
activity of these enzymes results in accumulation of pathogenic 
intermediary compounds in different body tissues which are also 
excreted in urine and feces. This results in a variety of signs and 
symptoms like hemolysis, photosensitivity, scarring of skin and 
neurological manifestations. Porphyrias can be broadly divided into 
two subgroups; Hepatic Porphyrias and Erythropoietic Porphyrias 
[6,7]. Congenital Erythropoietic Porphyria (Günthers disease) is 
a type of Erythropoietic Porphyria resulting from either biallelic 
UROS pathogenic variants inherited in an autosomal recessive 
manner (~98%) or by a GATA1 pathogenic variant inherited in 
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X-linked manner (~1%) [8]. Both of these lead to markedly reduced 
activity of uroporphyrinogen III synthase [9]. It was first described 
in 1874 by Shultz in a 33 year old male presenting with cutaneous 
photosensitivity, hemolytic anemia, splenomegaly and reddish 
urine [10]. In 1911, Günther first recognized it as inborn error of 
metabolism and named it “hematoporphyria congenital” [7]. 

CEP is an extremely rare disorder with only 200 cases reported 
so far [11]. It occurs with equal frequency in males and females. The 
age of onset is from birth to 5th or 6th decade. Clinical manifestations 
occur as a result of deposition of lipid soluble uroporphyrin I, a 
photosensitizing compound. In skin this leads to phototoxic reactions 
and increased collagenase production resulting in second- or third-
degree burns that ultimately form vesicles and bullae [12]. Yet, the 
severity of symptoms is highly variable in patients ranging from 
mild photosensitivity to severe hemolytic anemia, photomutilation 
of nose, ears and eyelids and non-immune hydrops fetalis [11]. 
Conventionally, the treatment of CEP has been nonspecific; involving 
avoidance of sunlight to prevent the skin lesions and splenectomy 
or regular transfusions for the hemolytic anemia. However, the 
only curative treatment option for CEP is HSCT [13,14]. As the 
manifestations of CEP are highly variable, only severely affected 
patients should be considered for transplantation due to the morbidity 
and mortality associated with BMT. 

Our search of English literature revealed approximately 10 
patients who have been transplanted for CEP until now. The first 
documented use of SCT for CEP was published by Kauffman et al in 
1991 [15]. Their patient, a 10-year-old girl fully engrafted, but later on 
died of CMV pneumonitis 11 months post BMT. Even if the donor 
is a heterozygote, it leads to complete resolution of symptoms. One 
such case was reported by Thomas et al in a 22-month-old girl with 
CEP who became completely asymptomatic 1 year after her HSCT 
[16]. Her donor was a heterozygote with 50% enzyme activity, a 
level she attained after transplant. This patient however required a 
second bone marrow infusion from the same donor at 8 months post-

transplant when she started to develop graft failure. 

The longest follow up of a CEP patient post-transplant was 
reported by Faraci et al in a 12-year-old adolescent who underwent 
HSCT from an unrelated donor. He was followed up for 84 months 
and his cutaneous lesions had improved significantly [17]. Similarly 
Tezcan et al describe a follow up of 3 years in their patient [18]. In a 
case reported by Singh et al, a 14-year post pubertal boy with CEP 
underwent allogeneic HSCT from a sibling donor that resulted in 
marked reduction in photosensitivity, absence of blistering and 
decreased redness of urine [19]. It has been 12 months post HSCT 
in our patient with complete resolution of her symptoms and she is 
now able to play with her siblings outside in the sun. This patient 
had negative result of NGS for the main porphyria genes despite clear 
clinical signs and elevated urophorphrin I and corproporphyrin I 
levels indicating CEP. One of the possible explanations could be that 
sequence analysis methods can only detect 90% of the variants in 
UROS gene [7]. In patients were diagnosis is in doubt and cannot be 
established by customized molecular gene panels, analysis of URO-
synthase activity in erythrocytes or more comprehensive genomic 
testing like exome sequencing can be done. However, due to limited 
funds available and clear clinical and biochemical profile these were 
not requested.

The long-term effectiveness of HSCT in CEP needs to be followed 
along with the results of matched unrelated donor HSCT and stored 
cord blood in CEP [20]. Till such time gene therapy is developed 
HSCT remains the only curative option for CEP patients with severe 
disease.
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Figure 1: (a): Erythrodontia. (b,c): Hypertrichosis and scarring.

Ser No Test Result (µg/dL) Reference (µg/dL)

1 Total plasma porphyrins 46.2 0-1

2

Urinary porphyrins

Coproporphyrin (CP I) levels >1472 0-15

Coproporphyrin (CP III) levels 55 0-49

Hepatocarboxyl (7-CP) 17 0-2

Hexacarboxyl (6-CP) 29 0-1

Uroporphyrins (UP) 1060 0-20

24 hour Urinary PBG 4 <11

Table 1: Biochemical testing for porphyria.
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